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(54) AUGNER AND EXPOSURE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aligner for 
precisely detecting the surface face position information 
of a substrate surface, even if the refractive index on 
optical path of detection light of an AF detection system 
changes. 

SOLUTION: In the aligner EX. the pattern of a mask M 
illuminated by exposure light EL is transferred to a 
substrate P via a projection optical system PL while 
prescribed liquid 1 is supplied between an optical member 
on a substrate-side the most in the projection optical 
system PL and the substrate P. The device is provided 
with a face position detecting device 1 00 for projecting 
detection light on the substrate P from an oblique 
direction, receiving detection light via the substrate P and 
detecting the face position of the substrate P, and a 
liquid-holding member 30 having a window, through which 
detection light passes and holding prescribed liquid 1 
between the surface of the substrate P and the optical 
member at a side closest to the substrate P-side in the 
projection optical system PL. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

Sn Signer which imprints the pattern of the mask illuminated with exposure Hght on said sub sti-ate 
Tough s^d projection optics, making the predetermined liquid m projection optics intervene between the 
nntical member bv the side of a substrate, and said substrate most, . , . • „;j 

Sdt?ron LtLln equipment which projects detection light from across to said subs^ate, receives said 
detection light which went via this substrate, and detects the field location of said substrate, 
m h^^^^^^^^^^^ component for having the aperture which passes said d~ ^^^^^^^^^^ 

predetermined liquid between the front face of said substrate, and said optical member by the side ot the 
account substrate of the foremost in said projection optics. 
The aligner characterized by preparation ******. 

Said TpeLe of said liquid attachment component is equipped with the 1st aperture and the 2nd aperture at 

Mgner according to claim 1 characterized by being injected from said 2nd aperture after said detection 
Ught wWch said detection light injected from said field location detection equipment earned out [ li^t ] 
incidrce to said 1st aperture, and carried out incidence from this 1st aperture goes via said substrate. 

£id detection light injected from said field location detection equipment is an aligner according to claim 2 
oh^^^cdhyhlSi injected by the abbreviation perpendicular from the in ection side of said 1st 
ap^r^rr^d c^ou} incidence to an abbreviation perpendicular to the plane of incidence of said 2nd 
aperture. 

Sel^t optical-path deviation member arranged in the optical path of said detection light which carries out 
^ttd IwirSon member arranged in the opdcal path of said detection light injected from said 

2nd aperture, . , , . ****** 

The aligner according to claim 2 or 3 charactenzed by preparation *** . 

F^rZ optical member which constitutes said projection optics, said apertm-e ^^^^^^^^^^^^^^^ ' 
term of claim 1 characterized by being constituted by different optical member thru/or claim 4. 
[Claim 6] 

The mask stage holding said mask, 

s:sSomp^^^^^^^ 

sc^ng dTrection according to the scale-factor ratio of said projection optics dunng exposure, 
S^eTiveninany 1 term of claim 1 characterized by setting up the optical path of said detection light 
in the field which does not include said scanning direction thru/or claim 5. 

Inlhrexposure approach using an aligner given in any 1 term of claim } thru/^r dmm 6, 
The field location detection process of detecting the field location on said substrate, 
The imprint process which imprints the pattern of said mask on said subsfrate, 
4,**4c4c:ic ^jjg exposure approach characterized by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 

TOs tavention relates to the exposure approach using the ahgner and f ^^Jl^;^ 

method used in order to imprint a mask pattern on a photosensitive substrate at the photograph 

RISOGURAFU process of manufacturing a semiconductor device etc. 

[Background of the Invention] 

A ^conductor device and a liquid crystal display device are manufactured by the technique of flie so- 
SillTnrtohttompto which imprints the pattern formed on the mask on a Ph<"<>=en?"«;"b^f "^'^^ 
S«™r used rSotolithograp^^ process has the mask stage which supports a m^k, and the substrate 
f^J^ CorS^^lstrafe.Ud'Jt imprints the pattern of a mask to -^LT Lt^a^Srwith 

-l-^ri^i^^^Xeff;^^^^^^^^^ 
Sk-i^rbrt^r^^^^^ 

ihe front face of the substrate P which is a specimen plane moves m the vertical direction like tor example, 
substrate is detectable by detecting this amount Da of gaps. 

By ?h] way since it corresponds to much more high integration of a device pattern, the farther Wf 

Te *ls t^S m^^^^^ wavelength used with an aligner is short-wavelength-ized eveiy year, 

'a:rrn!::;ericd :Ure of projection optics is also increasing. And ah^ou^h^^^^^^^^^^^ 

the current mainstream is 248mn of KrF excimer laser, no less than 193 mn of he {f. 

wavelength is being put further in practical use. Moreover, m case it exposes, the depth of focus {DUt) as 

we^S rfolutS^ importL. Resolution R and the depth of focus delta are expressed with the 

following formulas, respectively. 

[0004] 

R=kl and lambda/NA -- (1) 
becomes narrow. 

. , . , u • 10/4/2006 
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actuation may run short. Then, it considers as the approach of shortening exposure wavelengtii substantially 
and making L depth of focus large, and the immersion method is proposed (for example, patent reference 2 
reference) This immersion method expands the depth of focus by about n times while it raises resolution 
using filling between the inferior surface of tongue of projection optics, and substrate front faces with 
liquids, such as water and an organic solvent, and the wavelength of the exposure light in the inside of a 
liquid being set to 1 /n in air (n being usually 1 .2 to about 1 .6 at the refractive index of a hquid). 
[0006] 

[Patent reference 1] JP,6-66543, A 

[Patent, reference 2] International public presentation/[ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 

By ?hi way, if it originates in a temperature change etc. and the refractive index of a liquid changes when it 
fsVoing to'^;earch for the field positional information on the front face of a substrate by AF defection ^ 
of an oblique incidence method which was mentioned above m the condition of having filled the hqmd 
between the inferior surface of tongue of projection optics, and the substrate front ^^^^J^^^^^^^^^^^^^^ 
shown in the mimetic diagram of drawingll (b), before refracUve-index <^hange, un-arr^^^^^^ [ that that 
whose incident angle of the detection Ught L to the front face of Substrate P ,^^,V? .^H ^^?Sected in 
after refractive-index change ] arises. Since the optical path of the detechon light L and the reflected hght m 
Substrate P will shift to the optical path before refractive-index change if an . 
although the location on the front face of a substrate is not changing Hie 1°^.^^^°" °f ^he detection 1^^^^ 
r^eflected Ught on the front face of a substrate) irradiated by the Ught-receiving side of AF detection system 
ifbe^^^^^^^ impossible for AF detection system to measure the field positional information on the 
front face of a substrate with a sufficient precision, such as making a judgment which was mistaken m 
having changed the location of a substrate. 

Kchnical problem of this invention is offering the exposure approach using ^ig^^JL^^^f^j^'^^^^ 
wWch can detect the field positional information on the front face of a substrate with a sufficient precision, 
Tven if the refractive index on the optical path of the detection light of AF detection system changes. 
[Means for Solving the Problem] 

InT Signer an aligner according to claim 1 imprints the pattern of the mask illuminated with exposure 
Ught on s^d substrale through said projection optics, making the P-detennmed liquid - P-J-^^^" 
intervene between the optical member by the side of a substrate, and said substrate most The ^^d lo^^^^^^ 
detection equipment which projects detection light from across to said substrate receives said detection light 
which wen?via this substrate, arid detects the field location of said substrate. It has the aperture which passes 
said detection Ught, and is characterized by having a Uquid attachment component for folding sa^^^^^ 
predetermined liquid between the front face of said substrate, and said optical member by the side of the 
account substrate of the foremost in said projection optics. 

MoJeover, said aperture of said liquid attachment component is equipped with the 1st aperture and the 2nd 
aperture a least, said detection light injected from said field location detection equipment c^eso^^^ 
Snce of the aligner according to claim 2 to said 1st aperture, and after said detection light from this 1st 
aperture goes via said substrate, it is characterized by being injected from said 2nd aperture. 

Since k has the liquid attachment component which has the aperture which passes the detection light 
infected from field location detection equipment according to this claim 1 and aligner ^--ordrr^'oclaun 2, 
also in the aligner using an immersion method, the field location on the front face of a substrate can be 
detected with a sufficient precision, and a detailed pattern can be exposed good. 

MoJeover it is characterized by for said detection Ught injected from said field location detection equipment 
^ergT^eclXS^e abbreviation perpendicular from the injection side ^^^'^[^^f^^;^^^^^ 
out incidence of the aUgner according to claim 3 to an abbreviation perpendicular to the plane of mcidence 
of said 2nd aperture. 

Sinlelccording to this aligner according to claim 3 detection Ught is injected by the abbreviation 
http://www4.ipdl.ncipi.go.jp/cgi-bin/ti-an_web_cgi_ejje ^ 0/4/2006 
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can be detected with a sufficient precision, and a detailed pattern can be exposed good. 

Moreover an aligner according to claim 4 is characterized by having the 1st optical-path de^aation member 

^anged^^^^^^ path of'said detection light which carries out incuience to -^/.^^^Pj^^^^^^^^^^^ 

2nd optical-path deviation member airanged in the optical path of said detection light injected from said 2na 

aperture. 

field location detection equipment on a substrate front face. 

fidd location detection equipment minds projection optics - the abbreviation from an aperture a 
precision, and a detailed pattern can be exposed good. 

does not include said scanning direction, 
avoidable. 

any 1 term of claim 1 thru/or claim 6. 

exposed good. 

[Effect of the Invention] 

has fte liquid anactoen. component which '■-^-PfTt ^^^fS*^^^^^ aligner 
sufficient precision, and a detailed pattern can be exposed good. 

^ . .. 10/4/2006 
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abbreviation perpendicular to the plane of incidence of the 2nd aperture. When the refractive index of the 
fiTu d^^en^^^^^ by the Uquid attachment component by the temperature change etc. -Ganges detechon 
optTcal refraction can be suppressed to the minimum, the field location on the front face of a substrate can be 
detected with a sufficient precision, and a detailed pattern can be exposed good. 

Moreover since it exposes by a field location detection process detecting the field location on a substrate 
^liraTffident precfsion according to the exposure approach of this invention, a detailed pattern can be 
exposed good. 

[Best Mode of Carrying Out the Invention] 

Hereafter with reference to a drawing, the gestalt of implementation of the 1st of this invention is explained 
S jiTste outline block diagr^ of the aligner EX concerning the gestalt °f -Plp--!^^^^^^^ ' 
of this invention Here, in the gestalt of this 1st operation, carrying out a synchromzed dnve for being 
SirZd flowfa an alijier EX, the scamiing aligner (the so-called scanning stepper) which exposes a 
mumX dfff^^^^^^^^^^ [ in / for Mask M and Substrate P / a scamiing direction ] ^n^^^ i" ^^^^^ 
sXtrat"^ P is made into ai example, and is explained. Moreover, m the ^^'^"^1^,^^^^^^^ 
rectangular coordinate system shown in drawingl is set up. and the physical ^^^^^^^f^^^^^ 
material is explained referring to this XYZ rectangular coordinate system. A XYZ rectangular coorainaie 
Tsfem s set u^^^^^^ X axis and a Y-axis may become parallel to Subs^ate P. and it is set up in tiie 

Scto in which the Z-axis intersects perpendicularly to Substrate P. The XYZ system of coordinates m 
Sng ^elet as the field where XY flat surface is parallel to a horizontal plane m fact, and the Z-axis is 



set as vertical above. 



The^Sask stage MST where Aligner EX supports Mask M as shown in drawingl The illumination-light 
I^systemt 

supports Substrate P, and the mask stage MST with the exposure hgh EL It has ^^'^^^^^^^l^ ^ 
which carries out generalization control of the actuation of the projection optics PL which cmries out 
projection exposure of the pattern image of the mask M illuminated with the exposure hght EL at the 
substrate P currently supported by the substrate stage PST, and the whole ahgner EX. 

^^e^Losure light EL by which the illumination-light study system IL was injected from the Hght source 
for exposurincluding the Ught source for exposure illuminates the predetermined lighUng field on Ma k M. 
As rexposure^^^^^^^ EL inje^ed from the illumination-light study system IL, the bnght hne (g line h line i 
HneTS exdmerlaser liiit (wavelength of 248nm), ArF excimer laser hght (wavelength of 193nm) or F2 
laser b?i (wa^^^^^^^ of 1 57mn) of the ultraviolet'area injected, for example from a mercury lamp etc. is 
used ArTexamer laler light is used in the gestalt of this operation. Reduced projection exposure of the 
rjiVw^fch pasTed Mask M is carried out to the exposure field on Subsfrate P « P^^^^^^^^^^ 
for tiie predetermined projection scale factor beta (beta is 1/4, and 1 / 5 grades). In addition, any of unit 
systems and an expansion system are sufficient as projection optics PL. 

thSide of the flat surface, i.e., XY flat surface, where a mask stage MST is perpendicular to the optical 
^1s oFp o^^^^^^^^ optic PL- two-dimensional - it is constituted pivotable [ minutely movable ] to 
a^dSl A mask stage MST is driven with the mask stage driving gear (mechanical component) 
MSTD ™ntly confrolled by the control device CONT. Moreover, a mask stage MST is measured by real 
^me Tn t^Son and angle'of rotation of the two-dimensional "n with ^^e las^^^^^^^^^ 
u^ng the migration mirror 50 located on a mask stage MST, and is controlled by 

confrol device CONT positions the mask M currently supported by the mask stage MST by dnvmg the mask 
stage driving gear MSTD based on the measurement result of a laser interferometer 51. 
!n?e substrate stage PST is equipped with the base 54 which supports Z stage 52 which H^^^s Subs^^^^^^^^^ 
through a substr^e holder, X-Y stage 53 which supports Z stage 52, and X-Y f g^/^;^^^;^!;^^^'^^^^^ 

dSn o?Subs4te P is controlled by driving X-Y stage 53. In addition, a Z stage and an X-V stage 

. .. 10/4/2006 
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may be prepared in one. 

Ever the substrate stage PST (Z stage 52) is measured by real time in the location and angle of rotation 
of thT^o- Lensional direction with the laser interferometer 56 using the migration "^J^o'L^S 1^^^^^^^^ 
Sie subTtrate stage PST, and is controlled by the control unit CONT. A control device CONT positions ttie 
siLtiate P currently supported by the substrate stage PST by driving the substrate stage driving gear PSTD 
based on the measurement result of a laser interferometer 56. 

Moreover, the aligner EX concerning the gestalt of this operation is an immersion ^^^^l^^^^^P^^^^^^^^ 
immersioA method, in order to shorten exposure wavelength substantially, and to f 
arge substantially, while improving resolution, and it is equipped with the liquid feeder style 10 which 
supplies a Uquid 1 on Substrate P, and the liquid recovery device 20 in which tiie liquids 1 on Substiate P 
a^eScted. Pure water is used for a liquid 1 in the gestalt of this operation. P^.^^ -^^ej can^P^^^^^ f 
^rUy ArP excimer laser light but far-ultraviolet light (DUV light), such as the bnght line (g ^^.^^ h line i 
2 of an ultraviolet areJ^KrF excimer laser light (wavelength of 248mn), etc. which are injected from a 
merluo^Tamr^^^ optical element (optical member) 2 which can penetrate the exposure light EL 

Tf^i^dln tiiepoint by the side of the substrate P of projection optics PL, and two or more optical 
elem^s coiitai^^^^ the optical element 2 which constitiites projection optics PL are supported by Lens- 
barrel PK. 

m Uquid feeder style 10 is equipped with the 1st liquid feed zone 1 1 and the 2nd liquid feed zone 12 which 
^pp^^TiiquM 1. This 1st liquid feed zone 1 1 and the 2nd liquid feed zone are equippedj^th t^^^ 
emperature regulator which adjusts the tank and booster pump which hold a liquid 1 and a liquid 1 to 
prXtermined^mperature. Moreover, supply pipe 1 1 A is comiected to the 1 f /^.f ^^^^^f^^^^^^ 
liQuid feeder style 10 and the liquid 1 sent out from tiiis 1st liquid feed zone 1 1 is supp hed on Substrate F 
X the 1st fSd zon^ m^^^^ 13 which has feed hopper 13A. Moreover, supply pipe 12A ^^^^^.^^^^^ed to 
"liqui?t^^^^^^ of the liquid feeder style 10, and the liquid 1 sent out ?°? ^^d^^^^^^^^^^ 
zone 12 is supplied on Substrate P from the 2nd feed zone matenal 14 which has feed hopper l^A- The 1st 
Td zone mSaTl3 is formed in scamiing direction one side (-X side), and the 2nd feed zone matenal 14 
is formed in the other side (+X side). 

pSTw s^bSate P top by the 1st and 2nd liquid feed zones 1 1 and 12 ] unit Ume amount and .s 
controllable. 

m Uquid recovery device 20 coUects the liquids 1 on Substi-ate P, and i^^'l^iPPf.!;^^^^^^^ p 
Action material 22 which has recovery opening 22A arranged by approaching the front face of Substrate P, 
^dZZMlXssoction 21 collected to^his stripping section material 22 through recovery tubing 
2^A wh cKsZL^^ The liquid stripping section 21 is equipped with aspirators, such as a vacuum pump, 
^e t^ whkl hoS^^^ liquid 1. Liquid recovery actuation of the liquid stnpping section 21 is 

STnl^ed by tiie confrol unit CONT, and its control unit CONT is conti-oUable m the amount of liquid 
recovery per unit time amount by the Uquid stripping section 21 . 

22 of the liquid recovery device 20 is arranged. 

KgJ is a fragmentary sectional view in YZ side of the f^^J^.'^'Z^.tl^^iillXZ. 
;;5i;^hich draSinai shows the arrangement condition of the ''"Pt'^'^i^'Zi^tt L^tt ^i Z 
member 30 and dr awing 4 are the perspective views showmg the arrangement condition ot the l st ana 
UauTSzone SSSTs and 14 and the stripping section material 22. In addition, lUustotion of die trap 
SI ?0 is omtod in drawin.4 . Aligner EX is equipped with die aperture 1st ap^) G^^d 
aperture (the 2nd aperture) G2 which - anach^ by pene«e s„^^^ 
=tSi^h^:tre:speSSfa;.y^sSr^°oL(dledir^^^^ 

. .. 10/4/2006 
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that it may face across an exposure field by the aperture Gl and the aperture G2. 

Moreover Aligner EX is equipped with the automatic focus detection system 100 as field location d^ection 
equipment which detects the field location in Z shaft orientations of the front face S of Substrate P. The 
automatic focus detection system (AF detection system) 100 is equipped with the light transmission system 
8 which projects the detection light L for AF detection on the front face S of Substrate P, and tiie light- 
receiving system 9 which receives the reflected hght of the detection light L reflected by the front face S of 
Substrate P. After being reflected by the front face S of Substrate P through an aperture 01, incidence of the 
detection light L injected from the light transmission system 8 is carried out to the hght-receiving system 9 
through an aperture 02. Here, the detection light L is injected from an aperture Gl so that it may become an 
abbreviation perpendicular to the injection side of an aperture Ol, and it carries out incidence to em aperture 
G2 so that it may become an abbreviation perpendicular to the plane of incidence of an aperture 02. 
Moreover, the optical path of the detection light L is set up in the field including the direction of Y which is 
in the field which does not include the scanning direction (the direction of X) of Aligner EX. 

As shown in drawing 3 and drawing 4 , the projection field AR 1 of projection optics PL is set up in the 
shape of [ which makes a longitudinal direction Y shaft orientations (non-scanning direction) ] a rectangle, 
and the immersion field AR 2 where the liquid 1 was filled is formed in the part on Substrate P so that the 
projection field AR 1 may be included. And the 1st feed zone material 13 of the liquid feeder style 10 for 
forming the immersion field AR 2 is formed in scanning direction one side (-X side) to the projection field 
AR 1, and the 2nd feed zone material 14 is formed in the other side (+X side). 

Swn in drawing^ and drawing 4 , the 1st and 2nd feed zone material 13 and ^ ^ ^as the building 
envelopes (internal passage) 13H and 14H which circulate the liquid 1 sent out from the 1st and 2nd liquid 
feed zones 1 1 and 12, and the feed hoppers 1 3A and 14A which supply the liquid 1 which circulated 
building envelopes 13H and 14H on Substrate P, respectively. In addition, although the 2nd liquid feed zone 
12 is not illustrated by drawing 3 , structure is the same as the 1st liquid feed zone 11. 

m shipping section material 22 of the liquid recovery device 20 is a duplex annular member, and has 
annular building envelope (internal passage) 22H which circulate the liquid 1 collected from recovery 
opening 22A annularly formed continuously so that the front face of Substrate P might be Uimed to, ^d 
recove^^ opening 22A. Moreover, the batch member 23 which divides these building envelope 22H into the 
space 24 penetrated in two or more vertical directions in a hoop direction is formed m the intenor of the 
shipping section material 22 at intervals of predetermined. And the lower limit section ^hich has recovery 
opening 22A among the stripping section material 22 approaches the front face of Substrate P, and on the 
other hand, the upper limit section is the set space section which gather two or more division space 24 
spatially, and it is the manifold section to which the end section of recovery tubing 21 A is connected^The 
liquid recovery device 20 collects the liquids 1 on Substrate P by driving the liquid stnppmg section 21 
through recovery opening 22 A (stripping section material 22) and recovery tubing 21 A. 

Dmwing 5 is drawing showing the configuration of AF detection system 100 with which the aji^er EX 
concerning the gestalt of this operation is equipped. As shown in drawings , the e^jf^r part 8 ot AF 
detection system 100 is constituted by the light source 60 and the condensing lens 61 which inject the 
detection light L, the projection slit prism 62, the condenser lens 63, the mirror 64, and *e objecUve^^^^^^^ 
The Ught sensing portion 9 of AF detection system 100 is constituted by an objective lens 66 the oscillatmg 
mirror 67 which cL be vibrated, a condenser lens 68, the light-receiving slit pnsm 69, the relay lens 70, and 
the photo detector 71 . 

Kl'^detection light L injected from the light source 60 passes a condensing lens 61, the projection slit prism 
62 and a condenser lens 63, and it is reflected by the mirror 64 and it passes an objective lens 65. The 
dejection light L which passed the objective lens 65 carries out incidence of the stnppmg section matenal 22 
and the tiap member 30 of Aligner EX to the apertiire Gl attached by penetratmg and it ^nj^cts them so that 
it may become an abbreviation perpendicular to the injection side of an aperture Gl After the detec^^^^^ light 
L injected from the apertiire 0 1 minds a liquid 1 , it is reflected by the front face S of Substrate P. The 
detection light L reflected by the front face S of Substrate P carries out incidence of he stnppmg sectwn 
material 22 and the trap member 30 of Aligner EX to an abbreviation perpendicular to the plane of incidence 
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of the aperture G2 attached by penetrating, and injects them from this aperhire G2. The detection hght L 
fnifcted fro^ the aperture G2 passes an objective lens 66. and it is reflected by the oscillatmg mirror 67, and 
i^passes^^^^^^ lens 68, L light-receiving slit prism 69, and a relay lens 70, and they carry out 
incidence to a photo detector 71. 

Reflected by the front face S of Substrate P, and AF detection system 100 detects the field location of the 
front fa^^^^^^^^^^ P based on the detecting signal of the detection H^t L which reached the photo 

detector 71 Moreover, AF detection system 100 can detect the posture of the inclination direction of 
sSate P bTdetecting each field location in two or more locations which can be set on the front face of 
SuSte P The detection result of AF detection system 100 is outputted to a control unit CONT. and based 
on thfdetection result of AF detection system 100, a control unit CONT makes the subs^a^e s^ag PST 
drive with the substrate stage driving gear PSTD, and adjusts the physical relationship of the image 
formation side of projection optics PL, and a substrate P front face. 

Acctrding to the aligner concerning the gestalt of this 1st operation, since [ which has an aperture Gl and ^ 
t^c^eGl ^ U has fap member 30, also in the aligner using an immersion method, the field location of the 
Kace of sibs^^^^^^^ detected with a sufficient precision, and a detailed pattern can be exposed 

good. 

Moreover, in case it is injected by the abbreviation perpendicular to the injection side f JJ^^^^Hn 
case the detection light injected from AF detection system 100 passes an aperture and an aperture G2 is 
mssed in order to cirry out incidence to an abbreviation perpendicular to the plane of incidence of an 
Te^Se G2 When therefractive index of a liquid 1 changes with temperature changes etc., detection 
opS refracta canbe suppressed to the minimum, and the field location on the front face of a substrate 
can be detected with a sufficient precision. 

NexTlhe aUgner concerning the gestalt of the 2nd operation is explained with refererice to a drawing. The 
SratToTo^^^^^^^^^^^ the gestalt of this 2nd operation changes AF detecUon system of 

S^er EX concemSg the gestah of the 1st operation into AF detection system 102. Therefore^ in 
fxpSon of the gestalt of the 2nd operation, detailed explanation of the -^^;<^^^^^l~ 
confi^ation of the aUgner concerning the gestalt of the 1st operation is omitted, and the same 
coSaSon as the ali^er concerning the gestalt of the 1st operation is explained using the same sign. 

is drawing showing the configuration of AF detection system 102 ^^^l^ ^^^.^l^/J^^^^^ 
S^^^g the gestalt of this 2nd operation is equipped. As shown mtomg^ the ^^^^ P^f^^^^ 
detection system 1 02 is constituted by the light source 60 and the condensing lens 61 which nje^t the 

con titutes AF detection system 102 are held separately. Therefore, when tiie subsfrate stage JST inoves to 
pr^eS^on optics PL and the aperture Gl has vibrated, the rhombus pnsm 72 is not influenced by the 
vibration. 

Kver. as shown in drawing6 , the light sensing portion 9 of AF 'f" 

heTd ™tely. Therefore, when the substrate stage PST moves to projection optics PL and the aperture G2 
has vibrated, the rhombus prism 73 is not influenced by the vibration. 

scanning direction (the direction of X) of Aligner EX. 

Ktection Ught L injected from the light source 60 passes a condensing lens 61. the projection slit prism 

. , . , ^ . .. 10/4/2006 
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62, and a condenser lens 63, and it is reflected by the mirror 64 and it passes an ^J*^^*^^ ^^^^^ 
Ob ective lens 65 is passed, and the detection light L reflected by each ^^^f ^^,'^^°"J'^!,P" 
cSries out incidence of the stripping section material 22 and the trap member 30 of Al gner EX to the 
a^re G l atSched by penetrating^ and it is injected so that it may become an fj"^'^ P^^^^^^^^^^^^ 
to the injection side of L aperture Gl . After the detection light L injected from the ^^^^^^'^^^^^ ^ 
Uauid 1 it is reflected by the front face S of Substrate P. The detection light L reflected by the W face S 
o?sl frat^^^^^^^^ out incidence of the stripping section material 22 and '^^^^^^^^^^^^^^^^^^ 
EX to an abbreviation perpendicular to the plane of incidence of the aperture G2 attached by Penefrating, 
and injects them from this aperture G2. It is reflected by each reflector of the rhombus pnsm 73, and an 
^Sens 66 is passed, it is reflected by the oscillating miiror 67, and flie ction li^ ^ 
the aperture G2 passes a condenser lens 68, the light-receiving slit pnsm 69, and a relay lens 70. and they 
carry out incidence to a photo detector 71 . 

Reflected by the front face S of Subsfrate P, and AF detection system 1 02 detects the field location of a 
subs rl^ S See based on the detecting signal of the detection light L which reached Phc^^^^^^^^^ 
71. Moreover, AF detection system 102 can detect the posture of the ^^"^"^ 
detecting each field location in two or more locations which can be set on a substrate P front face. The 
de ection res^t of AF detection system 102 is outputted to a control unit CONT, and based on the detection 
fesrof AHetection system 102, a control unit CONT makes the substrate stage PST dnve wifli the 
sXLte stage driving gear PSTD, and adjusts the physical relationship of the image formation side of 
projection optics PL, and a substrate P front face. 

iS the detection light injected from AF detection system 102 passes an aperture Gl according to the 
digner concerning thelestalt of this 2nd operation, it is injected by the abbreviation perpendicular to the 
STon sMe^f m ap4ire Gl . In case an aperture G2 is passed, in order to c^ out incidence to an 
X^iatirperp^nScular to the plane of incidence of an aperture G2, When the refractive index of the 
SSy held by the frap m'e mber 30 by the temperature change etc f ^/.X^P c^^^^^ 
refraction can be suppressed to the minimum, the field location of the front face S of Substrate P can be 
detected with a sufficient precision, and a detailed pattern can be exposed good. 

Ever, since it has the rhombus prism 72 and the rhombus prism 73 ^-^^^ 
the gestal of this 2nd operation. The optical path of detection light reflected by the P^^^^^^^^ 
detection Ught injected from the light source 60 of AF detection system 102 and the front face S of Substrate 
pTaXset as 2 location distant from the front face S of Substrate P, and the arrangement degree of 
freedom of the optical member which constitutes AF detection system 102 can be enlarged. 

Next!ihe aligner concerning the gestalt of the 3rd operation is explained with ^^^^^^^l^^^J'^^^^^^ V^^^ 
confiWatiofof the aligner concerning the gestalt of this 3rd operation changes the ^P^^^^ ^1 ^2 o^ 
the aligner EX concerning the gestalt of the 2nd operation into aperture G3, and G4, G5 and G6. Theretore, 
rexEtion of L aligSer concerning the gestalt of the 3rd operation, detailed explanation of the same 
confiS^^^^^ of the aligner concerning the gestalt of the 2nd operation is ommed^ 

S^e s^e configuration aslhe aligner concerning the gestalt of the 2nd operation is explained using the same 



sign.- 



is drawing showing the configuration of AF detection system If.^'f'^'l^f.^^S^'^ 
Alianer EX concerning the gestalt of this operation are equipped- As shown in drawm62 ■ the aligner tA 
^^^Z gestaltif thi! 3rd operation penetrated and 

eauioDed with the aperture G5 and apertiire G6 which are attached by penetrating ^ „:"u^rh 

aneZe G4 anf^^^^ member 30 Aperture G3 and an aperture G4 are attached in the direction which 
TeS^cts perendf^^^^^ with the scanning direction (the direction of X) of Aligjer EX so that it n.ay face 
across an exSri field by aperture G3 and the aperture G4. Moreover, the outside of aperture G3 and the 
rer^r^Ge are attached in the outside of an aperture G4 for the aperture G5 to the exposure field to the 
SoS^Je fielTreS Here, between aperture G3 and an aperture G4, the building ^nve .ope (internal 
ra^sage) fo" the liquid'l which the building (jnt-al Passag^^^^^^ - formed, 

knd collected the collected liquids 1 between the aperture G5 and the aperture G6 is formed. 
[0056] 

. 10/4/2006 
http://www4.ipdl.ncipi.go.jp/cgi-bin/fran_web_cgi_ejje 



JP,2005-135949,A [DETAILED DESCRIPTION] 



Page 9 of i 4 



Moreover, the crevice configuration of a cross-section U shape is formed in the mfenor surface of tongue of 
the trap member 30, and. as for the trap side 31 which catches the liquid 1 of Ahgier EX the cre^ace 
configuration of a cross-section U shape as the trap side 3 1 where the infenor surface of tongue of the 
apertSre G5 attached by penetrating the trap member 30 and an aperture G6 is the same is formed. 

As fhiwn in drawing 7 , the emitter part 8 of AF detection system 102 is constituted by the light source 60 
^^dTheTondei;^ which inject the detection light L, the projection slit pnsm 62, a condenser lens 
63 a mirror 64, an objective lens 65, and the rhombus prism 72. In addition, the rhombus pnsm 72 and a 
hquid outlet 74 are held separately. Therefore, when the substrate stage PST moves to projection optics PL 
and the aperture Gl has vibrated, the rhombus prism 72 is not influenced by the vibration. 

Moreover, as shown in drawing 7 , the light sensing portion 9 of AF detection system 102 is constituted by 
the rhombus lens 73, an objective lens 66, the oscillating mirror 67 that can be vibrated, a condenser lens 68, 
Se SiT-receiving slit prism 69, the relay lens 70, and the photo detector 71. In addition, the rhombus pnsm 
73 aid I UquM outlet 74 are held separately. Therefore, when the substrate stage PST moves to projection 
optks PL L the aperture G2 has vibrated, the rhombus prism 72 is not influenced by the vibration. 

Moreover, the optical path of the detection light L injected fi-om AF detection system 102 is set up in t^^^ 
field including the direction of Y which is in the field which does not include the scamiing direction (the 
direction of X) of Aligner EX. 

Ktection light L injected from the light source 60 passes a condensing lens 61 . the projection slit prism 
62,^d a condeSer lens 63. and it is reflected by the mirror 64 and it passes mi objective ^5. Afte 
be nTreflected by each reflector of the rhombus prism 72, the detection light L which Passed Ae objective 
lens 65 carries out incidence of the trap member 30 of AUgner EX to the ^P^^ure ^^5 attach^^^^^^ 
nenetrating and it injects it so that it may become an abbreviation perpendicular to the ejection side of an 
IZ^TA ^c J^^^^^ Ught L which passed the aperture G5 carries out incidence of the stripping 
section material 22 of Aligne? EX to an abbreviation perpendicular to the plane of incid^ice of aperture G3 
aSed by penetrating, Z it is injected so that it may become a^ abb-viation per^^^^^^ 
injection side of apertiire G3 to the injection side of aperture G3. The detection hght L from aperture G3 is 
reflected by the front face S of Substrate P through a liquid 1 . 

Eince of the detection light L reflected by the front face S of Substrate P is .parried out to the aperture G4 
attached by penetrating the stripping section material 22 of Aligner EX so that it may become an 
abbreviation perpendicular to the plane of incidence of an aperture G4 and it is injected to ^ f^^^^'^'^"" 
peSicular to the injection side of an aperture G4 to the aperture G4 Incidence of the detf ion ligh^^ 
h^S from the aperire G4 is carried out so that it may become the plane °f ^^^^d^"^.^. ^^^^^ ^^P^^^ 
attached by penetrating the trap member 30 of AUgner EX with an abbreviation Perpendicul^ and s 
fleeted to an abbreviation perpendicular to the injection side of an aperture G6 to ^e aperture G^^^^^^^^ 
reflected by each reflector of the rhombus prism 73. and an objective lens 66 is passed, it ^s reflected by the 
oscillating mirror 67, and the detection light L injected from the aperture G6 passes a condenser 1 68, the 
U^it-receiving slit prism 69, and a relay lens 70, and they carry out incidence to a photo detector 71 . 

i?Sected by the front face S of Substrate P, and AF detection system 102 detects tiie field location of a 
subst^al P^^^^^^^ face based on the detecting signal of the detection light L which reached the Phot^^^^^^^^ 
71 Moreover, AF detection system 102 can detect the posture of the inclination f f ^lon o^ Subs^^^^ by 
detecting each field location in two or more locations which can be set on a substrate P front face. T^e 
detection reSlt of AF detection system 102 is outputted to a control unit C^NT, and based o^^^^^^ 
result of AF detection system 102, a confrol unit CONT makes the substrate stage PST dnve with the 
sXLte stage driving gear PSTD. and adjusts the physical relationship of the image formation side of 
projection optics PL, and a substrate P front face. 

According to the aUgner concerning the gestalt of this 3rd operation, the detection ^ght L i^^^^^^^ 
detection system 102 passes to an abbreviation perpendicular to the mcidence labor atten^^^ 
G3, and the injection side of an aperture G5. In order to pass to an abbreviation peipendicul^to 
incidence labor attendant of an aperture G4, and the plane of incidence of an aperttire G6, When the 
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refractive index of the liquid currently held by the trap member 30 by the temperature change etc. changes, 
refraction of the detection light L can be suppressed to the minimum, the field location of the front face S of 
Substrate P can be detected with a sufficient precision, and a detailed pattern can be exposed good. 
[0064] 

Moreover, according to the aligner concerning the gestalt of this 3rd operation, since it has the rhombus 
prism 72 and the rhombus prism 73, the reflected light reflected from the optical path of the detection light 
injected from the Ught source 60 of AF detection system 102 and the front face S of Substrate P can be set as 
the location distant from the front face S of Substrate P, and the arrangement degree of freedom of the 
optical member which constitutes AF detection system 102 can be enlarged. 

Next, with reference to a drawing, the aligner concerning the gestalt of implementation of the 4th of this 
invention is explained. The configuration of the aligner concerning the gestalt of this 4th operation changes 
the apertures Gl and G2 of the aligner EX concerning the gestalt of the 1st operation into apertures GIO, 
Gil, G12, and G13. Therefore, in explanation of the aligner concerning the gestalt of the 4th operation, 
detailed explanation of the same configuration as the configuration of the aligner concerning the gestalt of 
the 1st operation is omitted, and the same configuration as the aUgner concerning the gestalt of the 1st 
operation is explained using the same sign. 

Drawing 8 is drawing showing the configuration of AF detection system 100 with which Aligner EX and 
Aligner EX concerning the gestalt of this operation are equipped. As shown in drawing 8 , the aligner EX 
concerning the gestalt of this 4th operation penetrated and attached the stripping section matenal 22, and is 
equipped with ********** GIO and an aperture Gl 1 . The aperture GIO and the aperture Gl 1 are attached 
in the direction which intersects perpendicularly with the scanning direction (the direction of X) of Aligner 
EX so that it may face across an exposure field by the aperture GIO and the aperture Gil. 

Moreover, Aligner EX is equipped with the aperture G12 and aperture G13 which are attached by 
penefratin'g the trap member 30. The outside of an aperture GIO and the aperture G13 are attached in the 
outside of an aperture Gl 1 for the aperture Gl 2 to the exposure field to the exposure field, respectively. 
When light carries out incidence, the same operation as rhombus prism, i.e., light, carries out incidence, 
light is reflected twice in an aperture Gl 2 and an aperture Gl 3, and the aperture G12 and the aperture G13 
are constituted so that it may be injected from an aperture Gl 2 and an aperture G13. Moreover, the crevice 
configuration of the cross-section trapezoidal shape as the trap side 31 with the same infenor surface of 
tongue of the aperture G12 in which the trap side 31 which catches the liquid 1 of Aligner EX is attached by 
forming the crevice configuration of cross-section trapezoidal shape in the inferior surface of tongue of the 
trap member 30, and penetrating the trap member 30, and an aperture G13 is formed. 
[0068] 

Moreover, the optical path of the detection light L injected from AF detection system 100 is set up in the 
field including the direction of Y which is in the field which does not include the scanning direction (the 
direction of X) of Aligner EX. 

m detection light L injected from the light source 60 passes a condensing lens 61, the projection slit prism 
62 and a condenser lens 63, and it is reflected by the mirror 64 and it passes an objective lens 65. After it 
ca^es out incidence of the trap member 30 of Aligner EX to the aperture G12 attached by penetrating and 
being reflected by each reflector in an aperture G12, the detection light L which passed the objective lens 65 
is injected so that it may become an abbreviation perpendicular from the injection side of an aperture G12 to 
the injection side of an aperture G 12. The detection light L injected from the aperture G12 cames out 
incidence of the stripping section material 22 of an aligner to the aperture GIO attached by penetrating to the 
plane of incidence of an aperture GIO at an abbreviation perpendicular, and injects it from the injection side 
of an apertiire GIO to an abbreviation perpendicular to the injection side of an aperture GIO. The detection 
light L injected from the aperture Gl 0 is reflected by the front face S of Substrate P tiirough a liquid 1 . The 
detection light L reflected by the front face S of Substiate P carries out incidence of the stiipping section 
material of Aligner EX to an abbreviation perpendicular to the aperture Gl 1 attached by penefrating, and 
injects it to an abbreviation perpendicular to the injection side of an apertiire Gl 1 to the apertiire Gl 1 . The 
detection light L injected from the apertiire Gl 1 is injected from the injection side of an apertiire Gl 3 after 
it carries out incidence of the trap member 30 of Aligner EX to an abbreviation perpendicular to the plane of 
incidence of the aperture G13 attached by penefrating and being reflected by each reflector m an aperture 
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G13. The detection light L which injected the aperture G13 passes an objective lens 66, and it is reflected by 
the oscillating mirror 67, and it passes a condenser lens 68, the light-receiving slit prism 69, and a relay lens 

70, and they carry out incidence to a photo detector 71 . 

IHsTeflected by the front face S of Substrate P, and AF detection system 100 detects the field location of a 
substrate P front face based on the detecting signal of the detection light L which reached the photo detector 

71. Moreover, AF detection system 100 can detect the posture of the inclination direction of Substrate P by 
detecting each field location in two or more locations which can be set on a subsfrate P front face. The 
detection result of AF detection system 100 is outputted to a control unit CONT, and based on the detection 
result of AF detection system 100, a control unit CONT makes the substrate stage PST dnve with the 
substrate stage driving gear PSTD, and adjusts the physical relationship of the image formation side of 
projection optics PL, and a subsfrate P front face. 

According to the aligner concerning the gestalt of this 4th operation, the detection light injected from AF 
detection system 100 passes to an abbreviation perpendicular to the injection side of an aperture G 12, and 
the incidence labor attendant of an aperture GIO. In order to pass to an abbreviation perpendicular to the 
incidence labor attendant of an aperture Gl 1, and the plane of incidence of an aperture G13, When the 
refractive index of the liquid currently held by the trap member 30 by the temperature change etc. chmiges, 
detection optical refraction can be suppressed to the minimum, the field location of the front face S of 
Subsfrate P can be detected with a sufficient precision, and a detailed pattern can be exposed good. 
r00721 

Moreover since it has the aperture G12 and aperture G13 having a rhombus prism ftinction according to the 
aligner concerning the gestalt of this 4th operation, The reflected light reflected by the optical path of the 
detection light injected from the light source 60 of AF detection system 100 and the front face S of Subsfrate 
P can be set as the location distant from the front face S of Subsfrate P, and the arrangement degree of 
freedom of the optical member which constitutes AF detection system 100 can be enlarged. 

Moreover, since the gestalt of each above-mentioned operation or the optical path of the detection light L 
which is injected from AF detection system according to the aligner to cut is set up in the field including the 
direction of Y which is in the field which does not include a scanning direction (the direction of X), 
interference with the member which performs the optical path of the detection light L, supply of a liquid, 
and discharge also in the aligner using an immersion method is avoidable. 

In^addition, in the aligner concerning the gestalt of each above-mentioned operation, although it has flie trap 
member 30 which has the stripping section material 22 which has two apertures, or two apertures, either [ at 
least / whole ] the stripping section material 22 or the trap member 30 may be made to consist of glass. 
Moreover, you may make it an aligner equipped with the stripping section material 22 which has one 
aperture and one reflector, and the trap member 30. In this case, incidence can be earned out fi-om an 
aperhire and it can apply to the chnch mold AF detection system which turns up the detection light L by 
making it reflect according to one reflector via the front face of Subsfrate P. Such a clinch AF detection 
system is indicated by JP,7-332929,A. 

Moreover in the aligner concerning the gestalt of each above-mentioned operation, although pure water is 
used as a liquid 1, liquids, such as other solvents, may be used. Moreover, it is better for projection optics 
PL to set up short the distance (working distance) of the front face by the side of the substrate P of the 
optical element 2 by the side of Substrate P and the front face of Substrate P most in the aligner concemmg 
the gestalt of each above-mentioned operation. Specifically, it is desirable to set working distance as about 
2mm. 

[0076] , ,10 

Moreover in the aligner concerning the gestalt of each above-mentioned operation, as shown in drawing V 
(a) it is set up so that the detection light L of AF detection system may advance to the longitudinal direction 
of the exposure field AR 1 , but as shown in drawin g9 (b), you may set up so that it may go on in the 
direction in which the longitudinal direction of the exposure field AR 1 and the detection light L cross at 
right angles. In this case, since the exposure field of the detection light L becomes large it is necessary to 
eSarge ttie beam diameter of the detection light L but, and since the optical path of the detection li^t L can 
be shortened, working distance can be set up shorter. Moreover, the travelling direction of the detection light 
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L of AF detection system may be set up not only in the direction which is parallel or intersects 
perpendicularly with the longitudinal direction of the exposure field AR 1 but in which direction. For 
example, detection light L of AF detection system may be advanced from the direction of 45 degrees of 
slant to the rectangle-like exposure field AR 1 . 
[0077] 

Moreover, in AF detection system with which the aligner concerning the gestalt of each above-mentioned 
operation is equipped, although the field location in the exposure field AR 1 is detected Incidence of the 
detection light L is carried out so that an optical path may become perpendicular to the scanning direction 
(the direction of X) of the substi-ate stage PST, and you may make it measure the point (for it to set to 
drawing 10 and to be Point a) of hitting the upstream of a scanning direction (the direction of X) from the 
exposure field AR 1 fiirther, as shown in drawing 10 . When the refractive index of water is set to n and 
temperature is set to T, since it is large as compared with air, detection light is bent for temperature 
dependence dn/dT of the refractive index of water according to the temperature distribution of the water 
under exposure, and an error occurs. As a configuration for making the above-mentioned error small, the 
following things became clear from the result of fluid simulation. 
[0078] 

In drawing 10 , incidence of the detection light is perpendicularly carried out for detection light to the 
scanning direction (the direction of X) of the substrate stage PST. When the measure point of AF detection 
system measures the point b in the exposure field AR 1 , and the point c of the lower stream of a river m the 
scan of the exposure field AR 1 with this configuration, since the water warmed by exposure light is in the 
optical path of detection light, an error is large, but since the temperatiire change of the water in the optical 
path of detection light is small and the measurement error of AF detection system also becomes small m [ a ] 
that the upstream of the exposure field AR 1 is hit in a scan, it is advantageous on measurement. 
[0079] 

Moreover, in the aligner concerning the gestalt of each above-mentioned operation, although the field 
location of the front face of a substrate was detected by making one detection light detect from AF detection 
system, the detection light from which two incident angles differ from AF detection system may be made to 
inject, and the field location of the front face of a substrate may be detected. 
[0080] 

In the aligner concerning the gestalt of above-mentioned operation. Reticle R can be illuminated by the 
illumination-light study system 1 (lighting process), and micro devices (a semiconductor device, an image 
sensor, a liquid crystal display component, thin film magnetic head, etc.) can be manufactured by what 
(exposure process) the pattern for an imprint formed in Reticle R using projection optics is exposed for to 
the photosensitive substrate (wafer) W. By forming a predetermined circuit pattern in the plate as a 
photosensitive substrate etc. hereafter using the aligner conceming the gestalt of above-mentioned operation 
explains with reference to the flow chart of drawing 11 per example of the technique at the time of obtammg 
the semiconductor device as a micro device. 
[0081] 

First, in step 301 of drawing 11 , a metal membrane is vapor-deposited on tiie plate of one lot. In the 
following step 302, a photoresist is applied on the metal membrane on the plate of the one lot. Then, the 
field location detection equipment with which the aligner conceming the gestalt of above-mentioned 
operation is equipped detects the field location of a plate P front face, and adjusttnent is performed. Next, m 
step 303, the sequential exposure imprint of the image of the pattern on a reticle (mask) is carried out to 
each shot field on the plate of the one lot through the projection optics using the aligner conceming the 
gestalt of above-mentioned operation. Then, in step 304, after development of the photoresist on the plate of 
the one lot is performed, in step 305, the circuit pattem corresponding to the pattem on a mask is formed m 
each shot field on each plate by etching by using a resist pattem as a mask on the plate of the one lot. 
[0082] • • 

Then, devices, such as a semiconductor device, are manufactured by performmg formation of the circuit 
pattem of the upper layer etc. fiirther. Since it is exposing using the aligner by the immersion method which 
had the field location of a substrate correctly detected by field location detection equipment according to the 
above-mentioned semiconductor device manufacture approach, the semiconductor device which has a very 
detailed circuit pattem can be obtained with a sufficient throughput. In addition, although a metal is vapor- 
deposited on a plate and each process of spreading and exposure, development, and etching is performed for 
the resist on the metal membrane at step 301 - step 305, it cannot be overemphasized that each process, such 
as spreading and exposure, development, and etching, may be performed for a resist on the oxide film of the 
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silicon after forming the oxide film of silicon on a plate in advance of these processes. 
[0083] 

Moreover, in the aligner concerning the gestalt of above-mentioned operation, the liquid crystal display 
component as a micro device can also be obtained by forming predetermined patterns (a circuit pattern, 
electrode pattern, etc.) on a plate (glass substrate). Hereafter, with reference to the flow chart of drawing 12 , 
it explains per example of the technique at this time. First, the field location detection equipment with which 
the aligner concerning the gestalt of above-mentioned operation is equipped detects the field location on the 
fi-ont face of a plate, and it adjusts. Next, in drawing 12 , the so-called optical lithography process which 
carries out imprint exposure of the pattern of a mask at photosensitive substrates (glass substrate with which 
the resist was applied) is performed at the pattern formation process 401 using the aligner concerning the 
gestalt of above-mentioned operation. Of this optical lithography process, the predetermined pattern 
containing many electrodes etc. is formed on a photosensitive substrate. Then, by passing through each 
process, such as a development process, an etching process, and a resist exfoliation process, a predetermined 
pattern is formed on a substrate and the exposed substrate shifts to the following color filter formation 
process 402. 

Next^ln the color filter formation process 402, the group of three dots corresponding to R (Red), G (Green), 
and B (Blue) forms the color filter which were arranged in the shape of a matrix, or was arranged in the 
direction of two or more horizontal scanning line in the group of three filters, R, G, and B, of a stripe. 
[ many ] And 403 is performed for a eel assembler after the color filter formation process 402. A eel 
assembler assembles a liquid crystal panel (liquid crystal cell) in 403 using the substrate which has the 
predetermined pattern obtained at the pattern formation process 401, the color filter obtained with the color 
filter formation process 402. In 403, a eel assembler pours in liquid crystal between the substrate wluch has 
the predetermined pattern obtained at the pattern formation process 401, for example, and the color filter 
obtained with the color filter formation process 402, and manufactures a liquid crystal panel (liquid crystal 
cell). 

Then\ module assembler attaches each part articles in which the display action of the assembled liquid 
crystal panel (liquid crystal cell) is made to perform, such as an electrical circuit and a back light, and makes 
it complete as a liquid crystal display component in 404. Since it is exposing using the aligner by the 
immersion method which had the field location of a substrate correctly detected by field location detection 
equipment according to the manufacttire approach of an above-mentioned liquid crystal display component, 
the liquid crystal display component which has a very detailed circuit pattern can be obtained with a 
sufficient throughput. 
[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the outline configuration of the aligner concerning the gestalt of the 1st 

[Drawing 21 It is a fi-agmentary sectional view in YZ side of the aligner concerning the gestalt of the 1st 

^Drawing 31 It is the top view showing the arrangement condition of the stripping section material 22 which 
constitutes the aligner concerning the gestalt of the 1 st operation, and the ti-ap member 30. 
[Drawing 41 It is the perspective view showing the arrangement condition of the 1st and 2nd liquid teed 
zone material 13 and 14 which constihites the aligner concerning the gestalt of the 1st operation, and the 
stripping section material 22. u a • tu 

[Drawing 5] It is drawing showing the configuration of the automatic focus detection system attached in tne 
aligner concerning the gestalt of the 1st operation. u ^ *u 

[Drawing 61 It is drawing showing the configuration of the automatic focus detection system attached in the 
aligner concerning the gestalt of the 2nd operation. 

[Drawing 71 It is drawing showing the configuration of the automatic focus detection system attached in the 
aligner concerning the gestalt of the 3rd operation. 

[Drawing 81 It is drawing showing the configuration of the automatic focus detection system attached in Uie 

aligner conceming the gestalt of the 4th operation. 

[Drawing 91 It is drawing for explaining the travelling direction of the detection light mjected firom the 
automatic focus detection system conceming the gestalt of operation. 

[Drawing 101 It is drawing for explaining the detecting point which the automatic focus detection system 
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concerning the gestalt of operation detects. 

[Drawing 111 It is the flow chart of the approach of manufacturing the semiconductor device as a micro 
device concerning the gestah of operation. 

[Drawing 121 It is the flow chart of the approach of manufacturing the liquid crystal display component as a 
micro device conceming the gestalt of operation. 

[Drawing 131 It is a mimetic diagram for explaining the conventional technical problem. 
[Description of Notations] 

[0087] . . 

1 [ -- A liquid feeder style 1 1 / - The 1st liquid feed zone, ] -- A liquid, 8 -- A light transmission system, 9 - 
- A light-receiving system, 10 12 [-- The 2nd feed zone material, ] - The 2nd liquid feed zone, 13 - The 1st 
feed zone material, 13A -- A feed hopper, 14 14A [ - Stripping section material, ] A feed hopper, 20 - A 
liquid recovery device, 21 -- A liquid stripping section, 22 22 A -- Recovery opening, 23 -- A batch member 
(partition), 30 -- Trap member, 31 [ -- A projection field, AR2 / - An immersion field, CONT / -- A control 
unit, EX / -- An aligner, G1-G6, G10-G13 / -- An aperture, M / - A mask, P / -- A substrate, PL / - 
Projection optics. ] -- 72 A trap side, 73 -- Rhombus prism, 100,102 -- AF detection system, ARl 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 131 
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